Profiling of cAMP and cGMP phosphodiesterases in isolated ventricular cardiomyocytes from human hearts: comparison with rat and guinea pig.
Phosphodiesterases (PDEs) are key enzymes controlling cAMP and cGMP levels and spatial distribution within cardiomyocytes. Despite the clinical importance of several classes of PDE inhibitor there has not been a complete characterization of the PDE profile within the human cardiomyocyte, and no attempt to assess which species might best be used to model this for drug evaluation in heart disease. Ventricular cardiomyocytes were isolated from failing human hearts of patients with various etiologies of disease, and from rat and guinea pig hearts. Expression of PDE isoforms was determined using RT-PCR. cAMP- and cGMP-PDE hydrolytic activity was determined by scintillation proximity assay, before and after treatment with PDE inhibitors for PDEs 1, 2, 3, 4, 5 and 7. Functional effects of cAMP PDEi were determined on the contraction of single human, rat and guinea pig cardiomyocytes. The presence and activity of PDE5 were confirmed in ventricular cardiomyocytes from failing and hypertrophied human heart, as well as PDE3, with ventricle-specific results for PDE4 and a surprisingly large contribution from PDE1 for hydrolysis of both cAMP and cGMP. The total PDE activity of human cardiomyocytes, and the profile of inhibition by PDE1, 3, 4, and 5 inhibitors, was modelled well in guinea pig but not rat cardiomyocytes. Our results provide the first full characterisation of human cardiomyocyte PDE isoforms, and suggest that guinea pig myocytes provide a better model than rat for PDE levels and activity.